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Introduction
One of the main tasks of managers is to motivate employees. Managers are trained to act as their mentor and coach, to provide encouragement, and to assess their abilities.
The economics literature has much to say about this task. It o¤ers alternative ways of how managers can motivate employees by linking performance and rewards (see Prendergast (1999) and Gibbons (1998) for surveys). Recently, economists have also looked at organizational choices such as the delegation of tasks and job enlargement as ways of motivating employees (Benabou and Tirole, 2003, Swank and Visser, 2007) .
So far, economists have paid little attention to the question of how managers can motivate through ordinary talk. In fact, most economists seem quite pessimistic about the scope of verbal communication for motivating employees (see, for instance, Hermalin, 1998, and Fang and Moscarini, 2005) . The problem is that a manager who wants an employee to work hard is inclined to exaggerate the importance of tasks or to exaggerate his perception of the employee's abilities. An employee sees through this incentive, and therefore ignores the manager's statements.
Whatever economists say about talk as a motivating device, it is undeniable that it exists. Perhaps the best-known example is the coach prepping his team for an important match. Pep talk is hoped to boost the con…dence of the members of the team. Interestingly, in sport two types of coaching can be distinguished. Sometimes a coach addresses the entire team and avoids mentioning di¤erences in abilities of individual members. This is usually the case in team sports like volleyball or hockey or in cheerleading. In her manual on coaching cheerleading, Chappell (2005) states:
"[e]ach person on the squads needs to feel special. Avoid making comparisons among squad members." In contrast, some coaches do di¤erentiate members of a team on the basis of ability. This occurs, for instance, in cycling where the members of a team must bring the best cyclist to victory.
The main objective of this paper is to identify the conditions under which a manager di¤erentiates between employees or refrains from doing so. In our paper, di¤erentiating means that a manager says to one employee that he is better than another employee. We develop a model in which a manager who runs a unit in an organization considers whether and how to use di¤erentiation to maximize the value of production of her unit. Our model has three key features. First, the manager has got a more accurate impression of the ability of the people working in her unit than they have themselves. Second, ability and e¤ort are complements in the objective function of both the manager and her employees. Third, we allow for the possibility of synergies between the employees. One could say that the group of employees may form a team. Speci…cally, the e¤ort of an employee may be more productive, and thus the value generated by the unit may be higher, the more able is the other employee and the more e¤ort the other employee expends.
The fact that a manager supervises two (or more) employees changes the nature of possible statements she can make: she can now compare them and make this comparison known to them together. Chakraborty and Harbaugh (2007) show that 'comparative'cheap talk may be credible even if communication between a sender and a single receiver is not. Translated in terms of our model this means that a manager who is not believed when communicating with a single employee may be able to credibly communicate information about her employees' abilities by comparing them with each other publicly.
The main question we address is whether a manager would like to make use of this possibility. What are the costs and bene…ts of changing the self-image of employees?
Suppose the manager observes the ability levels of George and Todd. If she tells that George is more able than Todd, the self-image of the …rst is boosted, while that of the second is hurt. Motivating George comes at the cost of demotivating Todd, and this makes the manager's statement credible. As a result, George will exert more e¤ort and Todd less, compared with a situation in which the manager refrains from making a comparison. If total e¤ort exerted does not change, the complementarity between individual ability and e¤ort dictates di¤erentiation -the manager bene…ts from the increased alignment between an employee's ability and e¤ort level. The disadvantage is that in case of strong synergies between employees, the manager would rather shy away from making comparisons to ensure that her employees work equally hard. As we show in the analysis, the latter consideration is particularly important in case both employees are very able. This in turn implies that if the manager refrains from comparing her employees because of the team nature of production in her unit, she signals that both employees are of aboveaverage ability. Abstaining from di¤erentiation, rather than leaving employees in the dark about their abilities, boosts their self-image and provides encouragement.
The manager may be reluctant to di¤erentiate even in the absence of synergies.
The way an employee's perception of his ability a¤ects his e¤ort also plays an important role. As an example, suppose that employees already work hard in the absence of di¤erentiation and the costs of e¤ort rise rapidly with e¤ort. Boosting one employee's self-image does not induce him to exert considerably more e¤ort, while demoralising the other employee leads to a substantial drop in e¤ort. The total e¤ect on value can be negative. We show that, again, the manager is particularly hesitant to make di¤erences in ability public when her employees are very able. Either employee's self-image is strengthened when the manager refrains from making comparisons.
Our model shows under which conditions managers want to di¤erentiate between employees through ordinary talk. It is important to recognize, however, that di¤er-entiation may also take place through other human resource practices. Take pay. It does not make sense to remain silent on di¤erences in abilities on the one hand, but to base rewards on abilities on the other. Motivation through talk and motivation through pay should go hand in hand. This raises the question whether compensation practices are consistent with the predictions of our model.
There is evidence that the more important synergy among employees becomes for the organization, the less the …rm pays on the basis of observed performance (ability). Frank (1985) reports that pay of realtors and car salesmen are made visible and highly dependent on performance. To the contrary, pay of a research professor in the sciences is virtually independent of his success at fund raising activity, although success or failure is visible. Consistent with our theory, Frank notes that these professors frequently collaborate. He also notes that wages are ‡atter in the army than in civilian jobs. Studies of internal labour markets have shown that although performance di¤erences do exert an in ‡uence on pay di¤erences, the position held is also very important (Doeringer and Piore, 1971 , Baker, Jensen and Murphy, 1988 , Baker, Gibbs and Holmstrom, 1994a and 1994b , Gibbs 1994 .
1 Does this mean that good performance is rewarded through promotion? Not always. Seniority and formal rule also play an important role in promotion decisions. In this context, Prendergast (1999) observes that bureaucracy is a central feature of organizations. However, 'fast tracks'-quick promotions for the very able -do exist in internal labour markets, 1 Further evidence comes in the form of the recurrent …nding in the literature that performance ratings are very concentrated and skewed to the top, and that the implied premium of being classi…ed one rank higher is small, see e.g. Medo¤ and Abraham (1980) , Flabbi and Ichino (2003) , and Dohmen (2004) for case studies, and Armstrong and Stephens (2005) for British survey data. The latter study also shows that the proportion of organizations in the UK that used performance ratings fell from 78 per cent in 1992 to 59 per cent in 2003. consistent with the prediction of our model that very large di¤erences in ability will be made public. Bewley (1999) interviewed more than 300 businesspeople to answer questions concerning internal pay structures. He was surprised by the extent to which "employers chose to impose bureaucratic constraints on their decision making" (Bewley, 1999, p. 75) . In fact, our results are in line with the considerations managers put forward when asked about compensation practises. They mentioned the repercussions of di¤erentiation on internal harmony and morale as the main reason why they were reluctant to distinguish between employees on the basis of their performances.
The fact that bureaucratic rules, in particular seniority, play an important role in promotions is somewhat surprising against the background of the favourable incentive e¤ects competitive compensation schemes like tournaments have.
2 Tournament theory describes the behaviour of agents competing for a set of prizes (Lazear and Rosen, 1981) . Typically, the focus is on the behaviour of agents before the prize is given, and on the e¤ort of the winner. 3 Our analysis suggests that tournaments also have incentive e¤ects after the prize is given. The reason is that the outcome of a tournament provides information about the agents'abilities: after a tournament the winner is more motivated than the losers. More speci…cally, if in our model differentiating employees by ability is desirable, a tournament has a double dividend.
It motivates before the prize is given, and the balance of motivation and frustration in the aftermath of the contest is positive. If, by contrast, di¤erentiating is undesirable, a tournament is a double-edged sword, as the balance of motivation and demotivation after the prize is given is negative. Demotivation of losers is far from a remote possibility: in Bewley (1999) , fear of undermining morale was one of the main reasons managers mentioned to justify their reluctance to di¤erentiate employees on the basis of ability.
The rest of the paper is organized as follows. The next section presents the related literature. Section 3 presents the basic model and Section 4 analyzes the benchmark situation. Next, Section 5 shows why a manager may want to abstain from di¤erentiating employees in the presence of synergies between employees. Section 6 turns to the role of the shape of the employees'objective function. Section 7 2 Chiappori and Salanié (2003) speak of an "empirical puzzle". 3 Rosen (1986) focuses on survivors in elimination tournaments.
concludes. An appendix contains all the proofs.
Related literature
Our model belongs to the cheap-talk literature. Crawford and Sobel (1982) Our theory also sheds light on how the characteristics of the workplace determine how interpersonal comparisons impact on the morale of 'winners'and 'losers'.
Synergy between employees plays a key role. There may be other reasons to refrain from di¤erentiation on the basis of ability, however. Managers may …nd it hard to break bad news per se (Baker, Jensen and Murphy 1988) . Employees'anticipation of an unfair treatment at the moment of appraisal may depress the value of abilitydependent incentives (Armstrong and Stephens 2005) . Making promotions depend on (perceived) ability may lead to in ‡uence activities that come at the cost of productive activities (Milgrom 1988) . If a manager has selected a supervisee, classifying him as unsatisfactory may look bad on the manager. The advantage of our theory is that it better picks up the variation in the degree to which di¤erentiation takes place as reported in e.g. Frank (1985) , and that it is consistent with the reason provided by the managers interviewed by Bewley (1999) .
We also contribute to the literature on team production. The typical problem addressed in this literature is free-riding by employees. Alchian and Demsetz (1972) o¤er a hierarchical relationship in combination with residual ownership as a solution.
Holmstrom (1982) focuses on incentive contracts. Milgrom and Holmstrom (1990) and Auriol, Friebel and Pechlivanos (2002) focus on competition between employees, and warn that it may hinder cooperation. In none of these papers is performance feedback an issue. We focus on feedback, and make two contributions. First, teams allow managers to use cheap-talk messages credibly in order to manage the morale of their teams. Second, we show that managers may not always use such credible messages, not because it hinders cooperation, as in Auriol et al., but rather because of its e¤ects on the morale of the employees.
In our model, because ability and e¤ort are complements, the right e¤ort level requires an understanding of one's ability. Psychologists have paid much attention to a person's desire to obtain accurate self-knowledge from evaluations. 5 One source of information are other persons' appraisals (Felson, 1993; Baumeister, 1998) . A problem is that accurate feedback on abilities is rare (Jones and Wortman, 1973) .
Feedback tends to be too positive (Brown and Dutton, 1995) . These …ndings are in line with the prediction of our model that managers have incentives to exaggerate the employees'abilities.
Learning from others can only occur in situations of asymmetric information.
Others know things about us we do not know ourselves. Recently, Bénabou and Tirole (2003) have explored this idea. They argue in a principal-agent setting that to demonstrate her con…dence in an agent's ability, a principal may delegate tasks to an agent or may refrain from helping him (see also Swank and Visser, 2007) .
Our paper deviates from Benabou and Tirole in our focus on talk as a means of con…dence management and our focus on teams.
Finally, others have also addressed the question of the desirability of interpersonal comparisons. Ederer (2004) , like us, assumes that a manager is better informed about the performance of her juniors, and that e¤ort and ability are complements.
The manager has the option to provide information about the relative scores while they are still competing for a prize. In his paper synergy between juniors is absent, and attention is therefore limited to the shape of the cost of e¤ort function. Furthermore, truthful communication is unproblematic by assumption, whereas in our paper it is cheap talk. Fang and Moscarini (2005) analyse the e¤ect on morale stemming from wage di¤erentiation. We adopt their individualistic approach to morale:
"A worker's morale is interpreted as her con…dence in her own ability" (Fang and Moscarini, 2005, pp. 750-51 ). An important feature of their analysis is that in general agents are overcon…dent. Workers think they are more able than they really are. Because of the assumed overcon…dence, a …rm may refrain from di¤erentiat-ing. We do not assume overcon…dence. Instead, we show that it is the manager's hesitance to di¤erentiate in case the employees are relatively similar that induces the vast majority of employees to hold a view of their abilities that is better than the ex-ante average ability. Our model also provides an explanation for the fact that some employees hold fairly pessimistic views about their abilities: these are the workers that come out as 'losers'from the manager's di¤erentiation decision. Grund and Sliwka (2005), Bartling (2006) , and Ederer and Patacconi (2007) analyse how envy, inequity aversion, and status concerns, respectively, in ‡uence the nature and desirability of interpersonal comparisons.
The basic game
Consider an organizational unit that is led by an experienced manager. In her unit, two juniors j = 1; 2 exert e¤ort, e j . They may di¤er in ability a j . The objective function of a junior j equals
with U ( ) having non-negative partial derivatives and negative second-order partial derivatives, and C ( ) being a strictly convex cost function with C (0) = 0. We think of (1) as a reduced form representation of preferences. The key assumption we make is that the cross-partial derivative of U ( ) is positive. This complementarity between e¤ort and ability implies that e j (a j ), the unique value of e j that maximizes (1), is increasing in a j . 6 6 It may actually be the case that the objective function of junior j depends on the e¤ort and ability of the other junior. What is important for our results is that, in equilibrium, the total derivative of e j with respect to a j is positive.
We assume that the manager is interested in maximizing U M (e 1 ; e 2 ; a 1 ; a 2 ) = a 1 e 1 + a 2 e 2 + ka 1 e 1 a 2 e 2 .
(2)
One can think of a j e j as a junior's individual performance. The term ka 1 e 1 a 2 e 2 captures any possible synergy between juniors that matters to the manager. The parameter k 0 captures the strength of this synergy. One could say that the manager supervises a group if k = 0, while she supervises a team if k > 0. We use the functional form in (2), rather than a more general form like W (e 1 ; e 2 ; a 1 ; a 2 ), for two reasons. First, it su¢ ces to drive home the point that the presence of more than one junior may enable the manager to make credible statements concerning abilities.
Second, it allows us to analyse various reasons why she may want to refrain from doing so.
Essentially, the manager's role is to coach and motivate the juniors. To introduce room for coaching in the simplest way, we assume that the manager, based on years of experience with similar subordinates, knows a 1 and a 2 . The juniors only know that their abilities a 1 and a 2 are draws from iid random variables, with continuous density functions f ( ) on [0; 1], and associated distribution functions F ( ). The timing is therefore as follows. 1) The manager observes (a 1 ; a 2 ); 2) she then decides what to tell the juniors (what message m to send); and 3) after observing the message, the juniors decide how much e¤ort to exert.
To solve the game, we look for Perfect Bayesian Equilibria (in pure strategies), in which players' strategies are optimal responses to each other, given the beliefs about abilities, and beliefs are updated according to Bayes'rule wherever possible.
In the present type of game babbling equilibria always exists. 7 We will ignore such equilibria.
A key feature of our model is that the manager coaches two juniors, not one.
We now show that this feature widens the scope for credible communication. It is well-known that if there were just one junior in the unit, the manager could not credibly communicate any information about this junior's ability. Suppose the junior were to believe the manager. Then, given the complementarity of e¤ort and ability, the manager would have an incentive to always tell him that his ability level is the highest possible, a = 1, irrespective of the junior's true ability. The junior sees through this incentive, ignores the manager, and bases his e¤ort decision on his ex ante belief, E (a j ).
The presence of a second junior expands the nature of statements the manager can make. Besides being able to talk about individual abilities in isolation -statements that will, again, readily be ignored -the manager can now publicly compare juniors. In particular, the manager can use statements in which she publicly, i.e., in front of both juniors together, compares the juniors'abilities by stating "George is more able than Todd". She can also remain silent or at least refrain from making a public comparative statement. To characterize this statement strategy, let
x y denote the publicly made statement that junior x is more able than junior y, and x y the absence of a comparative statement. The statement strategy of the manager becomes: We therefore drop the subscripts from the equilibrium e¤ort levels. On the basis of a statement strategy S, junior 1 updates his beliefs about his ability. Let
denote the distribution function of a 1 conditional on the manager stating that junior 1 is the more able junior, and similarly for F 1 2 (a 1 ) and F 2 1 (a 1 ). With these beliefs in mind, junior 1 then determines what level of e¤ort to choose. De…ne the optimal e¤ort levels conditional on the manager's statements as
Because of the assumption of a natural language, if the statements 1 2 and 2 1 are used in equilibrium, then F 1 2 (a 1 ) …rst-order stochastically dominates F 2 1 (a 1 ).
A positive (negative) statement about a junior's relative ability boosts (hurts) his self-image. Therefore E > " . If the messages 1 2 and 2 1 are used in equilibrium, it cannot be the case that e > E . If it were the case, the manager would prefer 1 2 independently of (a 1 ; a 2 ) and the statements 1 2 and 2 1 would not be used. Next, if L is non-empty, that is, if there are values of a 1 and a 2 such that 1 2 is used in equilibrium, then e " . If the reverse were to hold, the manager would never choose 1 2, and so L would be empty. Finally note that for (a 1 ; a 2 ) = (a; 0), with a > 0, the manager strictly prefers to state 1 2: absent any means to change junior's 2 individual performance, she prefers to boost junior 1's morale. Hence, the set K is always non-empty (and by symmetry so is M , as (0; a) 2 M for a > 0). There will always be some degree of di¤erentiation. As we will see below, the set L may be empty.
Contrary to a statement strategy that addresses a single individual, a public ordinal statement strategy is credible because it is not completely costless for the manager to boost one junior's self-esteem: it comes at the cost of demotivating the other junior and possibly of reducing the synergetic value. The next lemma follows from the preceding discussion.
Lemma 1 In any PBE, the manager uses the ordinal statements 1 2 and 2 1.
Thus, E > " . She may also use 1 2, in which case e 2 [" ; E ].
Now assume the manager observes juniors' abilities, with a 1 > a 2 . Given the e¤ort levels in (4) and the manager's objective function in 2, the manager is willing to state 1 2 rather than 1 2 if and only if
The left-hand side of the inequality denotes the change in aggregate individual performance stemming from matching e¤ort and ability. The complementarity of e¤ort and ability implies that the manager would like the more able junior to exert the higher e¤ort level and the less able junior the smaller e¤ort level. For di¤erentiation to be worthwhile, the change in aggregate individual performance should be larger than the change in 'synergetic value'due to di¤erentiating between juniors. From this inequality it follows that the manager's willingness to di¤erentiate depends on three factors, besides the observed ability levels: the degree of synergy between juniors, and, through the e¤ort levels, the objective function of the junior and the ex ante distribution of abilities.
Clearly, condition (5) amounts to saying that, for the manager to prefer boosting junior 1's e¤ort at the cost of junior 2's e¤ort, a 2 should be su¢ ciently low:
Analogously, for su¢ ciently high values of a 2 , a 2 > h + (a 1 ; k), the manager prefers 2 1 over 1 2. The functions h and h + are each other's mirror image in the main diagonal. It is easy to check that h (0; k) = h + (0; k) = 0, and that the functions are increasing in a 1 . 11 Concerning the manager's desire to di¤erentiate (rather than abstain from doing so) three observations can be made. First, if for a given value of a 1 , h (a 1 ; k) < h + (a 1 ; k) holds, then the manager prefers not to di¤erentiate among juniors for a 2 2 (h (a 1 ; k) ; h + (a 1 ; k)). That is, if the manager abstains from di¤erentiation, she does so for ability levels that are 'comparable', or 'near'and on the main diagonal. Second, if h + (a 1 ; k) < h (a 1 ; k) for some values of a 1 , then the manager claims di¤erences between juniors exist, even if they are equally able. For a 1 > a 2 , the manager prefers to boost junior 1's self-esteem at the cost of junior 2's, and vice versa for a 2 > a 1 . In case a 1 = a 2 , the manager strictly prefers di¤erentiation over no di¤erentiation, but she is indi¤erent between stating that junior 1 is better than junior 2 or vice versa. 12 Finally, if abstaining from di¤erentiation leads to a higher synergetic value, e 2 E " > 0, then h is 11 h 0 (a 1 ; k) = (E e)(e ") (e "+a1k(e 2 E")) concave in a 1 (and so h + is convex) for k > 0.
13 In this case, the manager is less likely to di¤erentiate the higher are observed abilities, and the stronger are synergies k.
A benchmark case
We start by presenting a situation in which the manager makes full use of the possibility to di¤erentiate by publicly comparing the juniors. That is, we describe a benchmark situation in which the manager desires to make any di¤erence in ability public. She weakly prefers not to make any public ordinal statement only if juniors are equally able. This situation can then be used to understand any reason for the manager to either shy away from di¤erentiation or to claim non-existing di¤erences to be present. The benchmark is de…ned as follows. The PBE of the benchmark case consists of a statement strategy S B that equals
Consistent with S B , the ex post beliefs for junior 1 equal
It follows from the junior's objective function that optimal e¤ort levels equal the expected ability conditional on the public statement of the manager. Hence, given (8), optimal e¤ort levels become E B = E (a 1 j1 2) , e B = E (a 1 j1 2) , and " B = E (a 1 j2 1) .
13 h 00 (a 1 ; k) = k (E e ) e 2 E "
2(e " ) (e " +a1k(e 2 E " ))
Because of the juniors'beliefs and the quadratic costs, E B e B = e B " B , i.e., the increase in e¤ort of junior 1 thanks to di¤erentiation is as large as the reduction in e¤ort of junior 2. It then follows from (5) that in the absence of synergetic e¤ects the manager prefers stating 1 2, rather than 1 2, if (a 1 a 2 ) (E B e B ) > 0.
This implies that when a 1 = a 2 , the manager is indi¤erent between any of the three statements. As soon as she observes a 1 > a 2 , the manager wants to di¤erentiate.
This shows that S B is a best reply to the juniors'strategies. Note that if the manager avoids comparative statements a junior's self-image is left una¤ected, E (a 1 j1 2) = E (a 1 ).
Proposition 1 In the benchmark case, the manager publicly compares the two juniors as soon as she observes a di¤erence in ability. If the manager refrains from making comparative statements, because a 1 = a 2 , a junior's self-image is left unaffected.
Before we analyse reasons why the manager may not want to di¤erentiate even though she has observed di¤erences in abilities, three remarks are in order. First, the optimality of the statement strategy S B in (7), in which the manager reveals any di¤erence in ability she observes, does not depend on the distribution of abilities being uniform. To see this, consider any continuous density f , and note that if the manager uses S B , E equals the expected value of a random variable, the density of which equals the density of the maximum of two iid variables,
whereas " is based on the density of the minimum of two
af (a) da, one …nds that E e = e " , independently of f . This implies that S B is an equilibrium strategy for any f . However skewed or concentrated the distribution of abilities may be (because of organizational selection and/or screening procedures), the result of Proposition 1 is valid: the manager wants to di¤erentiate as much as possible.
We choose to include the uniform distribution as part of the speci…cation of the benchmark case because we use this distribution rather than a general distribution function F when analysing the role of synergy and the junior's objective function in the manager's desire to di¤erentiate.
The second remark deals with the message space the manager uses. So far, we have assumed that the senior can send three messages. Do our results change if we allow for a richer message space? To answer this question, …rst suppose that, in addition to comparative statements, the manager can make statements about the juniors' individual abilities. Evidently, in that case, the manager would have strong incentives to exaggerate the juniors'abilities. For example, the senior could say "There is no escaping, George is more able than Todd, but the two of you are both really able". Of course, the juniors see through such additional statements and ignore them. More interesting is to allow for statements like "George is times as good as Todd", with 1. Although the latter statement leads to the same boost in George's self-esteem as "George is more able than Todd", it does so at a higher cost. If juniors believe these statements, then, with uniformly distributed abilities, E (a 1 j a 1 > a 2 ) = 2=3 and E (a 2 j a 1 > a 2 ) = 1=(3 ) 1=3. The reason is that the latter statement with > 1 says more about junior 2 than junior 1. In particular, a 1 > a 2 excludes that a 2 > 1 . The manager wants to avoid to hurt Todd's beliefs about his ability unnecessarily. We conjecture that the most coste¢ cient way of credibly boosting 1's self-image is by making simple comparative statements like 1 2.
Finally, it is worth mentioning that more than two juniors would possibly a¤ect the opportunities for communication. In general, the more juniors there are, the better the senior can tailor e¤ort levels to each junior's ability.
Synergies between juniors
In this section, the characteristics of the juniors are still as in De…nition 1 above, but we allow the manager to value synergies, k > 0 [see (5)]. For what ability levels does the manager di¤erentiate? The statement strategy in case of synergy can be written as
In the Appendix we show that in equilibrium h (a 1 ; k) is concave and lies below the diagonal. It is convenient to explain the intuition behind the statement strategy with the help of the …gure below. Figure 1 : Statement strategy of the manager in the ability space Figure 1 illustrates two important features of the statement strategy. First, the more a 1 deviates from a 2 , the more inclined is the manager to di¤erentiate. Second, the more able both juniors are, the more the manager tends to eschew comparisons.
Both features highlight that the manager faces a dilemma when deciding whether or not to di¤erentiate. On the one hand, as in the benchmark case, a manager wants to di¤erentiate in order to properly match e¤ort and ability. This relates to the …rst feature. On the other hand, in the present case, the manager wants to exploit synergy between the juniors. This gives an incentive to the manager to abstain from di¤erentiation. As the synergetic value increases in a 1 and a 2 , higher values of a 1 and a 2 weaken the manager's incentive to di¤erentiate. This explains the concavity of h (a 1 ; k) and relates to the second feature of Figure 1 . Figure 1 is also helpful to understand how the manager's statement strategy a¤ects the two juniors'beliefs about their abilities. Since the manager abstains from di¤erentiation for high values of a 1 and a 2 , not di¤erentiating boosts the juniors' con…dence in their abilities. The ‡ip side of the coin is that 1 2 severely damages junior 2's perception of his ability.
The exact location of h (a 1 ; k) [and therefore of h + (a 1 ; k)] depends on k. Obviously, the higher is k, the more important is synergy between the juniors for the manager, and the weaker is the incentive to di¤erentiate. To the contrary, as discussed above, in the presence of synergy, high ability levels become more likely if the manager does not di¤erentiate. As a result, even in case of a very small degree of synergy, say k = 0:001, 1 2 leads to a strong boost in self-image, and thus in e¤ort. The implication is that a small value of k leads to a large downward jump in the value of h (1; k).
Proposition 2 Consider the benchmark case, and allow for synergies between juniors. The stronger is the degree of synergy, the more likely it becomes that the manager refrains from comparing juniors. Not comparing juniors boosts there selfesteem.
The junior' s value function
What is the in ‡uence of the shape of a junior's value function on the statement strategy of the manager? To answer this question, we assume that abilities are uniformly distributed, and that synergies between juniors are absent from the manager's objective function. It follows from (5) that a manager who observes (a 1 ; a 2 ) would like to state that 1 is better than 2 rather than not di¤erentiating if a 1 (E e ) + a 2 (" e ) > 0. This condition can be rewritten as
The left-hand side of the equation can be read as the bene…ts of di¤erentiation. As E e , the larger is the di¤erence in ability, the more attractive di¤erentiation becomes. The right-hand side captures any costs that may result from di¤erentiation.
Whether such costs exist depends on the way di¤erentiation a¤ects the total level of e¤ort exerted by the juniors. If the total remains the same, the manager wants to di¤erentiate as soon as she observes a di¤erence in ability. If, however, di¤eren-tiation reduces the total level of e¤ort, that is, if 2e > " + E , then in equilibrium the manager refrains from di¤erentiation when ability di¤erences are small. The larger the drop in total e¤ort, the more often she will refrain from di¤erentiating.
Moreover, she will be more hesitant to state that 1 is better than 2, the more able is junior 2. As a result, the absence of di¤erentiation boosts either junior's belief about his ability relative to his prior belief. Finally, if di¤erentiation increases total e¤ort, that is, if 2e < " + E , a manager publicly claims di¤erences to exist although they are absent in reality.
Various aspects of juniors' value functions may determine how di¤erentiation a¤ects total e¤ort. Here we focus on the convexity of the cost of e¤ort function.
Speci…cally, let
V (e j ; a j ) = a j e j 1 n (e j ) n .
The family of cost functions C (e; n) = 1 n (e j ) n is parametrized by n 2 R, with n > 1.
Within this family, n can be interpreted as a degree of convexity. The higher is n, the more convex the cost function is. It follows from (11) that If costs are less than quadratic in e¤ort (1 < n < 2), the gain in e¤ort E e thanks to boosting one junior's e¤ort exceeds the drop in e¤ort e " due to demoralising the other junior. As a result, di¤erentiation increases total e¤ort, and the manager claims that di¤erences exist even if a 1 = a 2 . 14 She is however indi¤erent as to who she will tell to be the better junior. Assume that junior 1 is the lucky one. The statement strategy becomes
and ex post beliefs equal
Finally, if costs are more than quadratic in e¤ort, n > 2, total e¤ort goes down as a result of di¤erentiation. De…ne :
. is the ratio of the reduction in e¤ort due to demoralisation and the increase in e¤ort stemming from a strengthened self-esteem. The statement strategy becomes
Consistent with S 0 are the following beliefs for junior 1:
, and E (a 1 j2 1) = 1 3 .
As in the previous section, not di¤erentiating among juniors induces either of them to hold beliefs that are more positive than their priors, E (a i j1 2) > E (a i ) = 1 2 for i = 1; 2. Figure 3 illustrates the statement strategy for n > 2 (as n increases, the h line becomes ‡atter and the h + steeper).
14 The e¤ort level e is based on the plausible out-of-equilibrium belief E (a 1 j1 2) = 1 2 . 15 Derivations can be found in the Appendix. Figure 3 : Statement strategy for n > 2 Figure 4 shows the relationship between the degree of convexity of the cost function n and the value of . For values of n > 2, the more convex the costs are, the larger is , and so the larger the area around the a 1 = a 2 -diagonal for which the manager refrains from publicly comparing juniors, see (15). and the belief a junior holds in case the manager does not di¤erentiate, for 1 < n < 2, E (a 1 j1 2) = E (a 1 ) is an out-of-equilibrium belief as a manager always di¤erentiates. For n = 2, E (a 1 j1 2) = E (a 1 ) = 1=2, as a manager refrains from di¤erentiating only if a 1 = a 2 . As we increase n above 2, E (a 1 j1 2) …rst makes a discrete jump from 1 2 to 2 3
, and subsequently decreases in n. This is because if costs are slightly more convex than quadratic, then in equilibrium 2e > " + E .
It then follows from (10) that a manager refrains from di¤erentiating in particular for values of a 2 close to one (and a 1 > a 2 ). This statement strategy strengthens a junior's self-esteem in case public comparisons are absent. And this in turn explains that 2e > " + E . With increasing levels of convexity, the manager also shies away from di¤erentiating for increasingly lower absolute ability levels, which explains the subsequent decline of the posterior belief. The next proposition summarises the results of this section.
Proposition 3 Consider the benchmark case, but with V (e j ; a j ) de…ned as in (11).
For 1 < n < 2, the equilibrium is described by (12), (13), and (14). In particular, the manager always claims that juniors di¤er in ability, even if they are equally able.
For n = 2, one obtains the benchmark, see Section 4. For n > 2, the equilibrium is described by (12), (15), and (16). The more convex the cost function is, the larger the area for which the manager refrains from revealing di¤erences among juniors.
Also, for n > 2, not di¤erentiating among juniors boosts their beliefs.
Concluding Remarks
This paper studies the pros and cons of di¤erentiating employees by ability. The model developed here focuses on situations in which the e¤ort an employee exerts depends positively on his perception of his ability. A key aspect of our model is that inter-personal comparisons lead to higher e¤ort levels of the more able, but to lower e¤ort levels of the less able. We identify three features of the environment that may a¤ect an employer's decision whether or not to di¤erentiate on the basis of ability:
synergies between the employees, the convexity of the cost of e¤ort function, and the realized abilities.
A higher degree of synergies weakens the incentive for the employer to di¤eren-tiate. One implication of this result is that employers are reluctant to di¤erentiate when total performance depends on the "weakest link" in the team. In such a situation, the bene…t of boosting the morale of the more able is unlikely to exceed the cost of undermining the morale of the weakest link.
A higher degree of convexity of the cost of e¤ort function also reduces the employer's inclination to di¤erentiate. As an illustration of the relevance of this …nding, take a situation in which employees already work hard without di¤erentiating. For instance, one could think of medical specialists in hospitals. Then, di¤erentiating is more likely to demotivate the less able rather than induce the more able to work much harder. The net-e¤ect of di¤erentiating in such a situation is likely to be negative.
Throughout the paper, we have seen that the more the realized abilities of the employees di¤er, the more the employer is inclined to di¤erentiate. We have argued that the driving force behind this result is that di¤erentiating leads to better matches between the abilities of employees and their e¤ort levels. Notice that the nature of this last feature deviates from the nature of the …rst two. The …rst two may help us to explain why di¤erentiation varies across di¤erent types of organizations. Realized abilities are important for understanding variation of di¤erentiation for a given type of organization. For example, realized abilities may help us answer the question why some hospitals di¤erentiate specialists on the basis of ability, while others do not.
Appendix
In this Appendix, we …rst show that the function h ( ) that …gures in the equilibrium statement strategy S of the manager in case of synergy is concave, lies below the diagonal, and that e > 1=2. We then derive the expressions in (16).
We show that in equilibrium and for any k > 0, h (a 1 ; k) is concave and lies below the diagonal if and only if e > 1=2. To see the 'if'part, note that the ex ante expected ex post ability equals 1=2:
Pr (K) E (a 1 j1 2) + Pr (L) E (a 1 j1 2) + Pr (M ) E (a 1 j2 1) = E (a 1 ) = 1 2 .
This can be rewritten as Pr (K) E + (1 2 Pr (K)) e + Pr (K) " = 1 2
,or as " = 1 2 Pr (K) 1 2 Pr (K) Pr (K) e E :
Now view E " as a function to be maximized in E . E " is maximized for E = v, = (2 Pr (K)), which is positive for e > 1=2. From footnote 13, we know that e 2 E " > 0 implies concavity. To show that h lies below the main diagonal, it is su¢ cient to prove that h 0 (0; k) < 1 for all k. Note that h 0 (0; k) = (E e ) = (e " ) and h 0 (0; 0) = 1. With e > 1=2, and, because of the concavity, E < 2=3 and " (k) < 1=3, h 0 (0; k) < h 0 (0; 0) for all k. The 'only if'part is straightforward: if h (a 1 ; k) is concave and lies below the diagonal, then E (a 1 j1 2) > E (a 1 ), and so e (k) > 1=2. QED.
We now derive the expressions in (16).
E (a 1 j1 2) = 
